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DETAILED ACTION 



Claim Rejections - 35 USC § 102 



1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

■ - 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known, or used by others in this country, or patented or described in a, printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 



(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



2. Claims 1, 2, 8, 16, 25, 33, 35, and 38-40 are rejected under 35 U.S.C. 102(a) as 
being anticipated by Sanders et al. WO 02/481 77 A1 0 ("Sanders"). 

Sanders discloses a multidimensional electrophoresis device (16), for isoelectric 
focusing (IEF), or polyacryiarhide gel 'electrophoresis (PAGE); or both of a fluid sample, 

comprising at least one microchannel having a length and a solid sieving material. See 

• ... 

'./jtste-i St-<c-- u I :..<- ■u\ i ^r ine i:).^.^ : ;-.r ^didor'or (2) a patent 
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the abstract and page 05, lines 04-24. Note that claims 1 and 2 do not actually require 
polyacrylamide gel only that the device be capable of holding such a gel, which the 
device of Sanders is since the microchannel contains a separation gel throughout its 
length. Note also the disclosure of SDS on page 6, first full paragraph. For claim 16 
note that a loading structure is implied by page 05, lines 25-26, which discloses 
introducing sample into the end of the focusing section 14. For claim 33 also see page 
01: 01-06. For claim 35 also see the abstract and page 05, line 25 - page 06, line 06. 
For claims 38 and 40 also see page 06, lines 08-15. For claim 39 also see page 05, 
lines 26-27, which discloses introducing sample in the end of the focusing section* 

.; "ii, tisui l ■ • ■ ■ c^^abl". of he-din" :iiai :.■ <•■'.: : wt:; ; ;y ii.> 

3. Claims 1, 2, 8, 16-18, 25, and 33 are rejected under 35 U.S.C. 102(b) as being 

• ■ * • • • ... 

clearly anticipated by Wiktorowicz et al. (US 6,214,191 B1) ('Wiktorowicz"). 

- ■■ r. . • " ^ .;:sC;..-'.-. ,; r : ". '•*•; on f.^ge G, first fui! oafanpi^h For o\?hr\ 

Addressing claims 1 and 25, Wiktorowicz discloses a multidimensional 

... r-iuu-i jre- is • im|j!i<*u by page 85. lines ':-Vv dlsoo-^-- 

electrophoresis device (100), for isoelectric focusing (IEF), or polyacrylamide gel 

!:)'.:'. • • . -r. , 'o jic / ; '* • -inc section 14. For H?im sec- pa^d 

electrophoresis (PAGE), or both of a fluid sample, comprising at least one microchannel 

« 

• - . ...*-■<••« 

having a length and a solid sieving material. See the abstract; Figure 4; col. 06: 27-38; 
col. 07:25-30; col. 07:63-67; col. 09:58 - col. 10:08; and col. 13:66 - col. 14:34. 

..... . . ,-5c-t> irttfCXlUClfl' f Sfa!Hf3ic: II- "i 1 ""* '-A i'li- ■■ i-C\'>O r -. 

Addressing claims 2 and 8, for the additional limitation of this claim see _ 
col. 16:24-39; and col. 13:66 -col. 14:24. 
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Addressing claims 16 and 17, for the additional limitations of these claims see 
col. 07:25-30 and Figure 4.33 

r 

Addressing claim 18, for the additional limitation of this claim note channel 160 in 
Figure 4. 

. i p * ■ 

•■ 

' i 

\ 

Addressing claim 33, for the additional limitation of this claim see the abstract 



4. Claims 1, 2, 8, 12, 16-22, 25, and 38-40 are rejected under 35 U.S.C. 102(b) as 
being clearly anticipated by Manz et al. (US 5,599,432) ("Manz"). 

Addressing claims 1 and 25, Manz discloses a multidimensional electrophoresis 

•■; . wiaiu-i IB, for the aekhtir:^! " * IhK " .. . • •. , h3f : ur; "»oii 

device (Figure 1), for isoelectric focusing (IEF), or polyacrylamide gel electrophoresis 
(PAGE), or both of a fluid sample, comprising at least one microchannel having a length 
and a solid sieving material. See the abstract; Figure 1 ; col. 05:55-59; col. 05:13-27; 

"v. ■■ • ■ ' . I Uv.;_ iOl ' I '. . . . I . M >tl- tv .-. ' v • • ' • 

col. 07:66 - col. 08:12; col. 09:33-54; col. 03:18-23; and col. 02:06-36. 

Addressing claims 2 and 8, for the additional limitation of this claim see 

col. 03:18-24; col. 09:33-55; and col. 02:06-36. 

! 6-22, 25, ano '5b-4U a«e rejectee un-.-.-i iU/.^ : 

. r • , ■ -■■ ■ • — ^ »• ■ 

i 

• ■ > \ . . • joi i^ocsrvin«. , -K'-.r!;:- • «;ir. I ;•, ui poiyuci yic;.nuic y^i ewcwop-noresi^ 

■' sample, cui»n;.Mt : ^ng least on-a mior* ■:**■-!'■ /iny a i^nc-:.-! 
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Addressing claim 12, for the additional limitation of this claim see claim 11 of 

Manz. " 

Addressing claims 16 and 17, for the additional limitations of these claims see 
col.07:09-12 and Figure 1. Note that inlet 1 is in fluid communication with several 
microchanels and is thus shared with at two microchannels. 

i 

Addressing claim 18, for the additional limitation of this claim note left channel "1" 
in Figure 1. 

Addressing claims 19 and 20, for the additional limitations of these claims note 
channel "21" in Figure 1. Note that claim 20 does not actually require one of the listed 
materials. ; " ■•»■■•: -^-^ - 

-iCjUfrt j I \h\ -Mlcil i IS Hi i'iuKJ uui i a \ !ui t«ca Uai r ■ Vvlih Several 

'.: . ■ . r : shared with at iwo microchannels. 

Addressing claim 21, for the additional limitation of this claim note right channel 
"1" in Figure 1. 



; i ■ - *J»e '!. M^te H..-.T ,v.u uoes nox actually require one of the" listen 
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f — 

Addressing claim 22, for the additional limitation of this claim note injection 
device "3" in Figure 1 and see col. 06:61-66 and col. 07:13-30. Note that claim 22 does 
not require the step of processing the sample. 

/ 

Addressing claims 38 and 40, for the additional limitations of these claims see 
col. 02:06-36, note SDS. 

Addressing claim 39, for the additional limitation of this claim see col. 07:30-37. 

i -il 'J''* for !bP f/--jf lltiAn:*! 'ir ''■ ' i i ;. vtP' ■ 

J * 

5. Claims 1-5, 8, 12? 16-27, and 33 are rejected under 35 U.S.C. 102(e) as being 
clearly anticipated by Lee et al. (US 6,974,526 B2) ("Lee"). 

Addressing claims 1 and 25, Lee discloses a multidimensional electrophoresis 
device, for isoelectric' Tdcusmg'^iEF), 6r' ! poiyacfylamide gel^electrophoresis (PAGE);' br 
both of a fluid sample, comprising at least one microchannel having a length and a solid 
sieving material. See the abstract; Figures 2-9; col. 05:26-30; col. 01:25-37; col. 05:46- 
49; and col. 12:13-19. - J °- 1 - - - - 

■ Y 

Addressing claims 2 and 8, for the additional limitation of this claim see 

r 

col. 03:08-13. 

♦ 

! / Lee et al. (US 8,t7^ B' . --- 1 • 

■ * 
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Addressing claims 3-5, for the additional limitations of these claims see 

» ■ • ■ ■ • - • ■ 

* 

col. 05:17-30. 

r~ - 

Addressing claim 12, for the additional limitation of this claim see col. 08:05-19. 

* 

Addressing claims 16 and 17, for the additional limitations of these claims see 
col. 04:48-51 and Figures 1-10. 

Addressing claim \ 18, for/ the additional limitation of this claim note channel "3" in 
Figures 2-9. 

*. ■ i . . 

Addressing claims 19 and 20, for the additional limitations of these claims see 
col. 06:07-1 1 . 

Addressing claim 21, for the additional limitation of this claim note the 
embodiments in Figures 8 and 10 in which channels "4" and "11" are grouped in threes 
or fours. One of each grdup°of three or four channels can be construed as a bypass 
channel for the other channels in the group. 

Addressing claim 23, for the additional limitation of this claim see col. 06:07-12. 



i i i *• .. 
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9 

Addressing claims 24 and 26, for the additional limitations of this claims see 
col. 02:20-33 and col. 07:52-65. 



Addressing claim 27, for the additional limitation of this claim note that the 
membrane is a polymeric strip that lies across the underlying channels. See Figure 10. 
If pressure were applied to the membrane it would any channels under the region in 
which pressure was applied. 



Addressing claim 33, for the additional limitations of this claims see the abstract. 

Addressing claims 38^40, for the additional limitations of these claims see 
col. 05:45-49 and col. 06:13-20. 

, . • • - T * . • . « T * 

1 , C Li l C/ami f Rejections 1 - 35 (JSC §103 e 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(aj A patent may v not'be"bbtain^ identically disclosed or described as set 

forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S. C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

* 

prior art under 35 U:S.C:^03([a),; ^ 15 ~ ! r Mlti u \ Uld 1 ,x V 

v.:::fiy [we differences ueiween the oner an c:*t.« a^-ns at-iswe 

. ■ s ' ' • M - 1 - • * * ' . O • ' : V - 1 : *. . f . i 1 ■ ' ■» * * = * « \ » i ; i i i Vi 1 Mill } \.< 



9. Claims 3-7 and 28-32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sanders et aL WO 02/48t77'Al 0 ("Sanders*"). preSu * 1 ' ' ' ;: " iS ^ : 

Addressing ciaims 3-7rSanders k discloses a m 
device (16), for isoelectric focusing (IEF), or polyacrylamide gel electrophoresis '(PAGE), 
or both of a fluid sample; comprising' at least one microchannel having a length and'a 
solid sieving material/ 'See tffe r abstract and page 05, lines 04-24. Note that claims 1 
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and 2 do not actually require polyacrylamide gel only that the device be capable of 
holding such a gel, which the device of Sanders is since the microchannel contains a 
separation gel throughout its length. Note also the disclosure of SDS on page 6., first 
full paragraph. 

Sanders does not mention having the length be within the claimed ranges; 
however, Sanders does disclose having the device be only 20 mm x 40 mm and that the 
microchannel may be straight or curved. See page 10, lines 16-19 and page 03, 
lines 23-24. Thus, barring evidence to the contrary, such as unexpected results, the 
claimed length rangesocarei CeitherSLiarbitrary, or just a matter of optimizing v the 
microchannel length for improved separation to provide a smaller pH gradient, that is 
many isoelectric sections, or to increase the separation path for the gel electrophoresis, 
which will improve the' resolution of the sample components' id h ,,u ^ " { ' - ! nld ' ° Ht - 5f 

.: ::s Lenqth./: Nolo Jiiso the disclosure J; L;aae 0., tu-.-.i 

mm 1 * ' 

I 

, i ■ 

" W * ' I ' - • . * J . 

Addressing claims 28-32, Sanders does not mention the time for performing IEF, 
SDS-PAGE, or native PAGE, although Sanders does disclose measuring analyte 
velocity'. See page 09f s^cohS' fuli' "paragraph^ ^ to the 

contrary, such as unexpected results, the time for perfbimmg separations 
will depend on the desired resolution and separation conditions optimized for this 
resolution. For example, it was known in the art that the higher the electrophoresis 
voltage the quicker the sepiaraitidn;nbwever, 0 reso adversely affected at 

higher voltages because^of Joule heating. 9\lso, n a shbrter microchannel lengths will 

• • • . ■■::-s;(ns-2d-32. Sanders dues not rn?!^iio u i trie r.-: p.*rr©PTMrtr? !r- 



r ' 

* 
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• .... 

reduce the separation time however the separation resolution will not be as great as for 

/- — 

longer microchannels, other things being equal. 

10. Claims 3-7, 28-33, 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wiktorowicz et al. (US 6,214,191 B1) ('Wiktorowicz"). 

Addressing claims 3-7, Wiktorowicz discloses a multidimensional electrophoresis 
device (100), for isoelectric focusing (IEF), or polyacrylamide gel electrophoresis 
(PAGE), or both of a fluid sample/ comprising at least one microchannel having a length 
and a solid sieving material. See the abstract; Figure 4; col. 06: 27-38; col. 07:25-30; 
col. 07:63-67; col. 09:58 -coK 10:08; and col. 13:66- col. 14:34. 

Wiktorowicz does riot' mention the claimed length ranges; however, Wiktorowicz 
does disclose that the separation cavity length may be 1 to 20 centimeters, which 
overlaps or has a shared end point with at least the ranges of claims 3-5. See col. 
08:06-29. Since Wiktorowicz "also discloses that J the channel widths may be only 
0.25mm, barring evidence to the contrary, such as unexpected results, the claimed 
length ranges are either arbitrary, or just a matter of optimizing the microchannel length 
for improved separation to provide a smaller pH gradient, that is many isoelectric 
sections, or to increase 1 tKe 11 Reparation path' for the gel electrophoresis, which will 
improve the resolution of 'the sample components. - : "~ " ;l /; ;" ' 



Application/Control Number: 10/646,808 Page 12 

Art Unit: 1753 ^ 

Addressing claims 28-32, Wiktorowicz does not mention the time for performing 
IEF, SDS-PAGE, or native PAGE. However, barring evidence to the contrary, such as 
unexpected results, the time for performing one of these separations will depend on the 
desired resolution and separation conditions optimized for this resolution. For example, 
it was known in the art that the higher the electrophoresis voltage the quicker the 
separation, however, resolution would be adversely affected at higher voltages because 
of Joule heating. Also, a shorter microchannel lengths will reduce the separation time 
however the separation 1 ^resolution will not be as great as for longer microchannels; 
other things being equal. 

Addressing claim' 33,' Wiktorowicz does not mention ^ sample? ^ompri^ing protein; 
however, it would have been 1 oWious t6 ; one'witfi in the art at -the- time of 

the invention to use the device with a sample^cl^ af ieast°6ne protein "because 

Wiktorowicz discloses isoelectric focusing is commonly used for protein separations. 

? . .*...fv.: j.\ : -ww resoiur«OM -V"-.n.; adversely aiibct^u ui nrynar vonacjes oecauRfc 

Addressing claims^si V i/N^i l^of o Wicz d i's closes 1 ^ f m u fti cl i men b ion a I electrophoresis 
device (100), for isoelectric focusihg (IEF)^ or poiyac^lamide' M gel electrophoresis 
(PAGE), or both of a fluid sample, comprising at least one microchannel having a length 
and a solid sieving material. See the abstract; Figure 4; col. 06: 27-38; col. 07:25-30; 

col. 07:63-67; col. 09:58 - col. 10:08; and col. 13:66 - col. 14:34. 

: 1 in. 33. vV;-»" -r'r. > >• »t-s-not mention 4 a" sample comprising uroteliv. 

-.i" . [he bevr-: /, "ii : •■'V'/.c-ic jonnrising s\ l«£*sl -vno o rote in bs?03i! c £ 
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■ i * ■ 

Wiktorowicz clearly intends for the device to be used. See the abstract and col. 
04:03-25 and col. 12:10-16. 

/ 

* 1 
i * • 

11. Claims 3-7, 28-32, 34, 35, and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Manz et al. (US 5,599,432) ("Manz"). 

Addressing claims 3-7, Manz discloses a multidimensional electrophoresis 
device (Figure 1), for isoelectric focusing (IEF), or polyacrylamide gel electrophoresis 
(PAGE), or both of afluid sample,! comprising at least one microchannel having a length 
and a solid sieving material. See the abstract; Figure 1; col. 05:55-59; col. 05:13-27; 
col. 07:66-col. 08: 12; col. 09:33-54; col. 03: 18-23; and col. 02:06-36. " 

i 

Manz does not mention the claimed length ranges; however, Manz discloses 
that the channel widths may be only 1 micron wide. See col. 05:55-58. So barring 

evidence to the contrary, such as unexpected results, the claimed length ranges are 

. ■ — 

either arbitrary, or just a matter of optimizing the microchannel length for improved 
separation to provide d e smaller pH gradient, that is' many isoelectric sections, or to 
increase the separation "path for thV' ^er electrophoresis, which will improve the 

resolution of the sample components. ° ! v ' ; 

i . 

. • -* i - » • i J < i • t",: » » .-.i i . ^ <:. ' ... ( :«..;■>■•■■ * . . « I :j U . c 1 • : <. « ■ »-.- 

. •. i ■ ,2; col. 0"9-"33-54; col. 0.3' 18-? !i '■! ■■©(. ' ' . 

... . • . . • . 

-;k*:l- !■• :.. :iiA\y, such -'-.if? J resj!*s, * ... * : r :t.H';r*" - 

. • -.*! >; ; ust a matter of optimizing v- och™*» « rr for :rn^/t,*vi 
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Addressing claims 28-32, Manz does not mention the time for performing IEF, 
SDS-PAGE, or native PAGE, although Manz notes that capillary electrophoresis can be 
performed under one minute in microchips. See col. 02:61-66. However, barring 
evidence to the contrary, such as unexpected results, the time for performing one of 

these separations will depend on the desired resolution and separation conditions 

. — r 

optimized for this resolution. For example, it was known in the art that the higher the 

< .... ■ > 

electrophoresis voltage the quicker the separation, however, resolution would be 

adversely affected at higher voltages because of Joule heating. Also, a shorter 

microchannel lengths will reduce the separation time however the separation resolution 

will not be as great as for longer microchannels, other things being equal. 

• ■:' yj ; ; AGi£," although Manz note 0 ?s .ri' -a^h; , ' ■ \/ ..j:i* c .;:- r'. : J 

Addressing claim 34, Manz discloses a multidimensional electrophoresis " ; "' !,? 
device (Figure 1), for isoelectric focusing (IEF), or polyacrylamide gel electrophoresis 
(PAGE); or both of a'fiuidVample; comprising at least brie microchannel having a length 
and a solid sieving material! 1, S^ , tl^e , ai^sfract , ; Figure 1 ; cbl? 05:55-59; col. "05:1 3-27; ,: 
coL 07:66 -col. 08:12; col: 09:33-54; col. 03:18-23; and col. v 02:06-36: i:: ' ! " ,n V u; ; ' hn 

Manz ialso discloses conducting IEF in at least one horizontal channel 3 - Figure 

r 

6) between two electrbde^ e (iW reservoirs 5 and 6)' and SDS-PAGE or PAGE in at least 
one vertical channeP(^ 35 and 37), 

wherein one pair of the electrodes is placed above the two electrodes of the horizontal 
microchannel and the other pair of electrodes is placed below the two electrodes 

• • ior isoelectric focusinn (\FF) ?v -*crv!~'v. ■. I r M'Ct r o i :-no;^; .. ■• 

« • ■ - • ) t . . . . .... v i . , . - i . . M t, , , 

• / 



Application/Control Number: 10/646,808 Page 15 

Art Unit: 1753 

r~ ' 

(Figure 6). See also col. 05:61 - col. 06:04 and col. 10:44-49. Manz does not mention 
conducting IEF when the electrodes on the right side are of one voltage and the 

• * * * » 

electrodes on the left side are of another voltage preventing the fluid sample from 
migrating through the vertical microchannel. However, it would have been obvious to 
one with ordinary skill in the art at the time of the invention to do so because this will 
allow the sample to undergo complete IEF separation before undergoing PAGE. If the 

* » * * 

* 4 

two pairs of electrodes were at voltages that allowed migration through a vertical 
channel then sample components focused along the IEF channel at the intersections 
with the vertical channeLwould be separated in the vertical channel before thei sample 
was completely separated by IEF. This may adversely affect the electrical field along 

. . ' • r\jz . •*. ■ ■ ......... 

the IEF channel because of competing fields'andchangihg "ionic strength in the vertical 
channel. ; ' 

- •■..<.' f ; i • • . « > • . ; j . ' " * i i t > '. ■ •* i 5 * 1 

* . .\. »• .. . • % .4. w U I I ' . l.i^/v. t ■ > i \ * . I ' ........ .. , t t ■ > <w> 1 ! W i t • 

Addressing claim's 1 35 a an ! d 37^Manz^disd^ electrophoresis 
device (Figure 1), for 1 isoelectric focusing '(lEF^'dr^pbl^lbF^lamlde gel electrophoresis 
(PAGE), or both of a fluid sample, comprising at least one microchannel having'a length 
and a solid sieving mate rial. "See the abstract; Figure 1; col. 05:55-59; col. 05:13-27;'°' 
col. 07:66 - col. 08: 1 2fcoii ! 0$3&54rbbi: ' 03:1B-23ra¥id ^01/02:06-36: ^ ^ • 

v ? 11 Manz clearly intends for the device to 'be' used* "Se#1theS 'abstract and 
col. 03:25-57. " J u " 1 fey - " 
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12. Claims 6, 7, 28-32, 35, and 36 are rejected under 35 U.S.C. 103(a) as bejng 
unpatentable over Lee et al. (US 6,974,526 B2) ("Lee"). 

Addressing claims 6 and 7, Lee discloses a multidimensional electrophoresis 
device, for isoelectric focusing (IEF), or polyacrylamide gel electrophoresis (PAGE), or 
both of a fluid sample, comprising at least one microchannel having a length and a solid 
sieving material. See the abstract; Figures 2-9; col. 05:26-30; col. 01 :25-37; 
col. 05:46-49; and col. 12:13-19. 

Lee does not mention the claimed length ranges; however, Lee discloses 
that the channel widths may be /f dhly£5 microns wide and "The microchannels (eTg.^3, 4) 
can be nay suitable length." See col. 05:17-30. So barring evidence to the contrary, 
such as unexpected results, the claimed length ranges are either arbitrary! or just a 
matter of optimizing the J microchannel length fbir Improved separation to provide a 
smaller pH gradient, that is many isoelectric ^ 

for the gel electrophoresisfwhich will improve ^ the resblutiort of the sample ! components'; 

Addressing claims 28-32, Lee does not mention the time for performing IEF, 
SDS-PAGE, or native PAGE! 9 See col. 02:61-66. However, barring evidence to the 
contrary, such as unexpected results, the time for petforming one df these separations 
will depend on the desired resolution and separation conditions optimized for this 
resolution. For example, it was known in the" art that the i higher the electropihoresis 
voltage the quicker the separation; however, resolution would be adversely 'affected at 
higher voltages because of Joule heating. ! l\lso, a shorter microcfiannel%'ngths wNI 
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reduce the separation time however the separation resolution will not be as great as for 
longer microchannels, other things being equal. 



Addressing claims 35 and 36, Lee discloses a multidimensional electrophoresis 
device, for isoelectric focusing (IEF), or polyacrylamide gel electrophoresis (PAGE), or 
both of a fluid sample, comprising at least one microchannel having a length and a solid 
sieving material. See the abstract; Figures 2-9; col. 05:26-30; col. 01:25-37; 
col. 05:46-49; and col. 12:13-19. Lee also discloses having the polymeric membrane be 



placed on top of the microchannel. See col. 02:20-33 and col. 07:52-65. 



i-v • 

? 1 - > > 



» 



Lee clearly intends for the device to be used. See the abstract and col. 02:01 - 



03:20: 



' >i] i\'Vi£- i"iQ\ -4 . 



trie "Reusing 'Jtr\ - ^ srylGittidt; ^ol 



13; Claim 12 is rejecte^ r under 35 k U:S.C: v 1 03(a) as being unpatentable over Lee et 
al. (US 6,974,526 B2) ("Lee") in view of Mathies et al. (US 6,623,613 B1) ("Mathies"). 



Addressing claim 12, Lee discloses a multidimensional electrophoresis 



device, for isoelectric focusing (IEF); or polyacryliamide gel electrophoresis (PAGE), or 



both of a fluid sample; comprising at least one microchannel' having a length^ and a solid 



sieving material. See the abstract; Figures 2-9; col. 05:26-30; col. 01:25-37; 



col. 05:46-49; and col. 12:13-19. 
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Lee does not mention having the plurality of microchanels comprise different 
solid sieving materials. However, Lee does discloses that for a particularly microfluidic 
network the solid sieving materiel may be selected form a variety for sieving materials. 
See col. 06:60-62. 

Mathies discloses providing a plurality of independent microfluidic networks on a 
substrate. See the abstract and Figure 4. 

It would have been obvious to one with ordinary skill in the art at the time of the 
invention to provide a plurality of microfluidic networks and thus microchannels as 
taught by Mathies in the) invention of Lee because then a plurality of samples can be 
simultaneously analyzed. 

It would have been further obvious to one wi^ the time 

of the invention to use different solid sieving materials in at least some of the plurality of 
microfluidic networks because this 'will' 'hel^^pMize 1 the^microfluidic^ 

analyzing different samples. 

• piovu^;- | '■■ " ; tv of independent mrrofiuiriic network:' on a 

r~ 

: ft . v; J •■ ix en .j . • I. '-vitii ordinaiy skill in imm -;«-t of ihp timp'o? t;-- 
147 Claim 13 is rejetfe'd i u& 

al. (US 6,974,526 B2) l ("L^e"j"in view of Mathies et ai; ! (US ^623,613 B1) ("Mathies") 'as 
applied to claim 1 2 above, and further in view of Heller (US 6,488,832 B2). 

Lee as modified by Mathies does not disclose having the solid sieving materials 

• • 'r : « ... <Mffe\'eft\ solid sieving materials ?A \e3?.< or -Me p!urni» r " 



Application/Control Number: 10/646,808 Page 19 

Art Unit: 1753 

be of varying concentrations of at least one polymer between about 4% to about 
20%(wt/vol). 

Heller discloses, "Gradient gel electrophoresis is a technique in which a gel 
matrix having an increasing concentration of polyacrylamide (3% to 40%) along the 
separation axis is used to separate macromolecules in a wide range of sizes." See 
col. 02:53 - col. 03:55. 

It would have been obvious to one with ordinary skill in the art at the time of the 
invention to have the solid sieving materials be of varying concentration as taught by 

Heller in the invention ofeLeelas' modified by Mathies because this will optimize^the 

■ 

separation conditions for the samples. For example, Heller discloses that DNA 
separation can be optimized with a solid sieving material of varying concentration. See 
col. 03:06-56. As for the concentration being between about 4% to about 20%, this is 
within the range disclosed by Heller and so barring a showing of unexpected results just 

further optimization of the sieving material for the expected sample types. 

. . . ^ • . >• 

> ■' ji ** ■• '2 » .* * : ; i. • ■ * • ' . • ■ I ' ' 

t 

■ ■ '^e been obvious to :W- with o:d:?. .v '. \: . A V;e *.!■■,£ ,/■> \<\^ 

15. Claims 9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sanders et al. WO 02/48177 A10 '("Sanderst'in 1 view of Woudenberg et al. (US 
6,660,147 B1) (Woudent^ B1) ("Zhang'f T ^ ?i ^ 

Sanders discloses a multidimensional electrophoresis 1 device (16), for isoelectric 
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focusing (IEF), or polyacrylamide gel electrophoresis (PAGE), or both of a fluid sample, 

* * 

comprising at least one microchannel having a length and a solid sieving material. See 
the abstract and page 05, lines 04-24. Note that claims 1 and 2 do not actually require 
polyacrylamide gel only that the device be capable of holding such a gel, which the 
device of Sanders is since the microchannel contains a separation gel throughout its 
length. Note also the disclosure of SDS on page 6., first full paragraph. 

Sanders does not mention how the sieving material is made, particularly whether 
UV-initiated polymerization is used or the photoinitiator of claim 11. As a first matter, 
the additional limitations of claims 9 and 11 are product-by-process limitations^ that do 
not structurally or compositionally differentiate the solid sieving material from that of 
Sanders without some 'shbwmg' by 1 Applicants: In"" any event/ as shown by Woudenberg 
a variety of sieving materials such as UV-ihitia^UV'pdl^WiVrized ^pblyacrjjrlamide were 
used as electrophoresis media in a microchannel (see the abstract and col: 08:35-60) 
and as shown by Zhang a' variety of initiators;' such as 2,2 , -Azobis(2-amidin6pr6pah6) 



di hydrochloride were known at 4^ electrophoresis 
media (abstract and col:' 11:33-65): So, 5 'barfirig ev^eWce c to the 'contrary, such as 
unexpected results, the choice of gel, such as polyacrylamide from "khowh 
electrophoresis media 1 '(sieving material) will' jtost "depend u bri the arialyte^ahd^the 
separation conditions and the in choice 'of ' how'electropH^ medium is made will 
depend on the ele*^^ the sol,d sievtn ^ ""^ mf U jtu (!!£u 

... - •» .. • • . V -~ J / • - ■ . . > 



I 



: •■■ 1 -■ .-. 5 ) mrAev-W } ry-inmrueo; poiynir.-ri/cM ;iciyycryiamide were 

• - ro^dia in a \%mn* channel (see the ab^orx- ' • • »!. 0"&:35-'-3 f -; 

r\rr\ «vr* ' ■; j . • • ii' "^tofs such' as 2 S 2 > -Mzubisu- am»diiiourc;oar.: . • 
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16. Claims 9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

* • 

Wiktorowicz et al. (US 6,214,191 B1) ('Wiktorowicz") in view of Woudenberg et al, 
(US 6,660,147 B1) (Woudenberg") and Zhang et al, (US 6,464,850 B1) ("Zhang") . 

Wiktorowicz discloses a multidimensional electrophoresis 
device (100), for isoelectric focusing (IEF), or polyacrylamide gel electrophoresis 
(PAGE), or both of a fluid sample, comprising at least one microchannel having a length 
and a solid sieving material. See the abstract; Figure 4; col. 06: 27-38; col. 07:25-30; 
col. 07:63-67; col. 09:58 - col. 10:08; and col. 13:66 - col. 14:34. 

Wiktorowicz does >notl wention ; chow the sieving material is made, particularly 
whether UV-initiated polymerization is used or the photoinitiator of claim 11, although 
Wiktorowicz does disclose a variety of possible sieving materials including 
polyacrylamide. See col: 13: 66 - col. 14:24. As a first matter, the additional limitations 
of claims 9 and 1f £re~ f pro^ structurally or 

compositionally differentiate the solid sieving ^ material^frdm'that of Wiktorowicz without 
some showing by Applicants. In any event, as shown by Woudenberg a Variety of 
sieving materials such as^ u UV-initiated polymerized polyacrylamide were ^used -as 
electrophoresis media" in'Vm^ col. 08:35 : 60) and as 

shown L by" Zhang' a variety of initiators,' such J as ul 2 t i2 , -Azobis(2-amidinopropane) 
dihydrochloride were known at the time of the invention for making electrophoresis 
media (abstract and coi. "11:33-65). " So; "barring evidence' to the contrary; s'ucri Us a's 
unexpected results/ fhe os choice v 'bf"' gel, 0 ' such' bi asf polyacrylamide from' n known 
electrophoresis media '{sieving materiaV'will A just ill dep^ I on "the : ana'lyV ; and l 'the 

< • • *>! : 'i:c3nts: In auy e/eiu as shown by vv^m :^ ■ a'van&iy ■ • 
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separation conditions (Wiktorowicz col. 13:66 - col. 14:24) and the choice of how 
electrophoresis medium is made will depend on the electrophoresis medium chosen. 



17. Claims 9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Manz et al. (US 5,599,432) ("Manz") in view of Woudenberg et al. (US 6,660,147 B1) 
(Woudenberg") and Zhang et al. (US 6,464,850 B1) ("Zhang"). 

Manz discloses a multidimensional electrophoresis device (Figure 1), for r ^ v 
isoelectric focusing (IEF), or polyacrylamide gel electrophoresis (PAGE), or both of a 
fluid sample, comprising at least one microchannel having a length and a solid sieving 
material; See the 'abstract;' F?glfre^ col; 07- 66 - ho ^ r 

col. 08:12; col. 09:33-54; col. 03:18-23; and col. 02:06-36. 

r" 

Manz does not mention how the sieving material is made, particularly whether 
UV-initiated polymerization is used or the photoinitiator of claim 1 1 , although Manz does 
disclose that a variety of sieving mateiriais J m4y be usecJ Including pblyaciylamide^ Sfee 
col: 09:33-42; col; 06:12^25; and col. 02:06-18. r: ; As !! V r first matter, fce^additional 
limitations of claims 9 and 11 are product-by-process limitations that do not structurally 
or compositionally differentiate the solid sieving 1 rnaterial from that of Manz without some 
showing by Applicants. ' In" any event," as ^shdwn by Woudenberg a variety of sieving 

r 

materials such as n Uninitiated polymerized^ polyacrylamide 5 were 50 used • V! as 

electrophoresis media in a microchannel (see the abstract and col. 08:35-60) and as 

W'J '-'>;- col U:: .' .'i col. 02' 06-36 

• \a mention "how "the ' sieviwi piruenai is rnn;;.- Vc.'tiCi..!3rlv \Vhw ■■• 
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shown by Zhang a variety of initiators, such as 2,2'-Azobis(2-amidinopropane) 

. , v. ... - • 

dihydrochloride were known at the time of the invention for making electrophoresis 
media (abstract and col. 11:33-65). So, barring evidence to the contrary, such as 
unexpected results, the choice of gel, such as polyacrylamide from known 
electrophoresis media (sieving material) will just depend on the analyte and the 
separation conditions (Manz col. 09:40-46) and the choice of how electrophoresis 
medium is made will depend on the electrophoresis medium chosen. 

. . , • 1 k.-nDer: 1CA.*-.c v ■•: • 

j 

I 

18. Claims 9-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lee 
et al. (US 6,974,526 B2) '(TeeTin view of'Woudehberg 1 et'al. (US 6,660,147 B1) 
(Woudenberg") and Zhang e?a?. |l '(US%U64,b50 B1) ("Zhan^"). "' ' ' "~\ !l c Ki iOV 

Lee discloses a multidimensional electrophoresis ^ device/for isoelectrid fo^using 
(IEF), or polyacrylamide gel electrophoresis (PAGE), or both of a fluid "sample, 
comprising at least onemlcrochanhel having a length 'arid' a solid sieving material. See 
the abstract; Figures 2-9; col. 05:26-30; col. 01:25-37; col. 05:46-49; and col. 12:13-19. 

Lee does not mention how the sieving material is made, particularly whether UV- 
initiated polymerization is used or the photoinitiator of claim 11, although Lee does a 
variety of possible sieving materials including polyacrylamide. See col. 03:08-13 and 
claim 12. As a first matter, the additional limitations of claims 9 and 11 are product-by- 
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process limitations that do not structurally or compositionally differentiate the solid 
sieving material from that of Lee without some showing by Applicants. In any event, as 
shown by Woudenberg a variety of sieving materials such as UV-initiated polymerized 
polyacrylamide were used as electrophoresis media in a microchannel (see the abstract 
and col. 08:35-60) and as shown by Zhang a variety of initiators, such as 2,2 , -Azobis(2- 
amidinopropane) di hydrochloride were known at the time of the invention for" making 
electrophoresis media (abstract and col. 11:33-65). So, barring evidence to the 
contrary, such as unexpected results, the choice of gel, such as polyacrylamide from 
known electrophoresis media (sieving material) will just depend on the analyte !and the 
separation conditions and the choice of how electrophoresis medium is made will 
depend on the electrophoresis medium chosen. uCMM ^ s ^' 3 ' l > J:!l ^ nuaie lhe so ^ 

• • o f Lee witho; n ~ \ne snoring bv Apo • • ■ . v< ev^rl v\ 
-;y , -- / -' : ?v j ^.;.,v. -r - ■•.'! innte'rials such as u\/-in;i<;.i;evi v>o!yri;Oi"iZT-. : 

;-;-nd as rhevvr > v .i'ha-so h\ variety or inmaiois. sucn as.2.2""-Azefeis('>- 

19. Claims 13-15 are" rejected under 35 U.S. C. 103(a) as being unpatentable" dyer 
Manz et al. (US 5,599^432) ("Manz") in view oV : Heller 5 (US §,W,8 r 32 , 'B2)? i,?,enf:e ° t; '* 

Manz discloses a multidimensional electrophoresis device (Figure 1 ); for' " 
isoelectric focusing J (iEF)f c or polyacrylamide ger electrbphoresis (P^GEJ^or 1 botR of a 
fluid sample, comprising at feast one microchannel' having a length and a 
material. 0 See the abstract; Ffgure 1; col. 05:55-59; col. 05:13-27; 
col. 07:66 - col. 08:12; col. 09:33-54; col. 03:18-23; and col. 02:06-36. 
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Manz also discloses providing different solid sieving materials. See claim 11 of 



Manz. 



Manz does not disclose having the solid sieving materials be of varying 



concentrations of at least one polymer between about 4% to about 20%(wt/vol). 

Heller discloses, "Gradient gel electrophoresis is a technique in which a gel 
matrix having an increasing concentration of polyacrylamide (3% to 40%) along the 
separation axis is used to separate macromolecules in a wide range of sizes." See 
col. 02:53 - col. 03:55. 

It would have been obvious to one with ordinary skill in the art at the time of the 
invention to have the solid sieving materials be of varying concentration as taught by 
Heller in the invention of Manz b^ conditions for 

the samples. For example, Heller discloses that DNA separation can be optimized with 
a solid sieving material of varying concentration. See col. 03:06-56. As for the 
concentration being between about'4% to about 20%, this is within the range disclosed 
by Heller and so barring a^showing of 'unexpected results just further optimization of the 



sieving material for the expected sample types. J rV! 4 ^ . i 



j • - . . * 



been obvious t(i> one with, rr-r ;| jji 



; . ' - • . ~> ■ - i 



20. Claims 14 and 15^ W ; rejected under 35 U.S?C; 103(a) as being unpatentable 
over Lee et al. (US 6,974,526 B2) ("Lee") in view of Mathies et. all (US 6,623;613 B1) 



("Mathies") in view of Heller (US 6,488,832 B2)? 1 D! "' s ; 
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t 

Lee as modified by Mathies does not disclose having the solid sieving materials 
be of varying concentrations of at least one polymer between about 4% to about 
20%(wt/vol). 

Heller discloses, "Gradient gel electrophoresis is a technique in which a gel 
matrix having an increasing concentration of polyacrylamide (3% to 40%) along the 
separation axis is used to separate macromolecules in a wide range of sizes." See 
col. 02:53 - col. 03:55. 

It would have been obvious to one with ordinary skill in the art at the time of the 
invention to have the solid sieving; materials be of varying concentration as taught by 
Heller in the invention of Lee as modified by Mathies because this will optimize the 

r i . 

. . * •» - * + t * 

separation conditions for the samples. For example, Heller discloses that DNA 
separation can be optimized 1 with a solid sieving material of varying concentration/ See 
col: 03:06-56. As for the concentration being between about 4% to about 20%, this is 
within the range disclosed by Heller and so barring a showing bf unexpected 1 results just 
further optimization of the sieving material for the expected sample types. ; aia: ' 5 ~ 



21.' Claim 40 are rejected " under 35 U.S;C. 103(a) as being unpatentable w bver Lee et 
al. (US 6,974,526 B2)°H^^ ''view l 6f Andefsson 'ef al. (US 6,812;456 B2) 



t > J ✓ V J 1 » . 1 • I. 1 , | • ! . .V - w * > • - • • . 




("Andefsson") 1 . 



i.iOScu oy r!c 




^ sievlny'rnaiiBii?? f 
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Lee discloses a kit comprising multidimensional electrophoresis device, for 
isoelectric focusing (IEF), or polyacrylamide gel electrophoresis (PAGE), or both of a 
fluid sample, comprising at least one microchannel having a length and a solid sieving 
material. See the abstract; Figures 2-9; col. 05:26-30; col. 01:25-37; col. 05:46-49; and 
col. 12:13-19. 

Lee also discloses including in the kit at least one reagent necessary for 
conducting IEF of PAGE separations. See col. 05:45-49 and col. 06:13-20. 

Lee does not mention injecting the fluid sample into the multidimensional device. 

Andersson discloses a kit comprising multidimensional microfluidic device- for 
analyzing fluid and means for injecting the fluid sample into the multidimensional device. 
See the abstract ahd coL^2!b:36-46. ! lt wbiild haW p beeriSbv^ 

skill in the art to include in the 3 kit' 'of tlee the meandffoV Injecting fluid sample ais taiight 
by Andersson because then the sample ^d n Yeagehts 'can ' ! Be automatically^ iand 
accurately injected in the device. 

I . • | 1 • c 

.. ,..:.,£ J;., ;r»cludina.in:th£ at least one rea-uen: for.: . . . 

t. •/•!>. : ' :\- . r ii. Sepa, i , • '."ol. 05:45-49 an?' col 06* 'l '--?t;' ' 

22. Any inquiry concerning this communication or earlier communications : from the 
examiner should be directed to ALEX NOGUEROLA whose' telephone number is (571) 272- 
1343. The examiner can hor^l^lleabhea'o'n' fa-F^bO? 5:00." ! - ' ' ' MM U1 -*r 

n - ' /' ,i Jiy •• ■ ■ ■ ? J H oov^ ; hf&ran * rjKuim ic: in npP with r>r'-*i ihfA ; » 

i •:• • ' • r * " ■ • • Hr • » ! ."•'.;* .•-^-^ t*^*' " 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, NAM NGUYEN can be reached on (571) 272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the ElectronicrBusiness Center (EBC) at 866-217-9197 (toll-free). ■ .u .v 
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